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Abstract of JP 2002148180 (A) 

PROBLEM TO BE SOLVED: To provide a 
measuring device using a surface plasmon 



resonance advantageous for securing measurement 
accuracy while adopting a system of turning a tested 
object holding part for holding a tested object. 
SOLUTION: This measuring device using surface 
plasmon resonance is provided with the tested 
object holding part 3 for holding the tested object 1, 
which is capable of bearing a sample material tested 
by surface plasmon resonance and having a light 
reflecting function, a light source 5 for forcing light to 
enter the tested object 1 held by the tested object 
holding part 3, and a light detecting part 6 for 
detecting the light reflected by the tested object 1 . 
The tested object holding part 3 is rotatably 
provided. The measuring device is provided with a 
driving device 7 for rotating the tested object holding 
part 3 and relatively changing the angle &theta 1 of 
incidence of light from the light source with the 
rotation. In the tested object 1, an incident and 
reflecting region KA where light from the light source 
5 enters and is reflected is set in the center PC of 
rotation of the tested object holding part 3, or near 
the center PC of rotation. 
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6±.<7)y~tmi o otr-KKi i ommznxm 
w$titcmx% m&rctxst* mmitzmimm 

Wm><zii^X. A^*3M3#T*»5*»&*** 
tt&ft 1 1 6 fcA»S*£ . Witfs H 5 fc 

wtiat:. mmmm\±. mmttzmmmmx 

ftWLtz%mftX'b&ft e a {zMLxr^xU -fx 
o . 5 mnimth z. t *<*cs * . ss i it»fp£$& 

^-JEftfcSf 2ff a^WII. ^-JWffiS^T 

■so-csbftBr, i<o«Hi*rc^-fiasci i 

mmza ^x, z\ mmnxmft<nmmm®.\ * 

t-? Sr^-Ti: g <?)}Jl&&mme a 1 c9A£ 5 ftffil 
tS. ;«ftSealli, Xf >ytf y^-^7 0fcA 

i commm 1 6 fcaftsfro^-ts* 1 o o com 
t , i o o mmmm^ oKKSfc.fc*' 

-ffifflC 1 1 0 CDS. k \z&3< h ff)bffifct& £ t sfifCS 
So ftgieaknm&alkCDmk. ^-StMl 1 OO 

1 1 O^t&^WfcfHIfrrS IMVCJUL 

ta itz y=mme)tmk %->?zmm^Mzmz y- 

[0029] «IMT1i 3»5*fetf*W*JH-* 
aPMtfbfrP C4fcl4HI(!+*PCfiJfiteKJfe8*lTV^ 

i««i#%epsi. S2*[&iteiaii 
[0030] *mm\i<z{%i)mm> 1 mry xa i 

0 tlSfi^-x l 2 kiWMHrr** . */dsm^-x l 

2 xnmwm 1 6 * w-r & i 5 1 ^-x** 1 
a*ffl®3*is£jssj«i 6£w-fs«t»ia s^nna 

[0031] (H2HM0I) «"K *%Hfl«m2»tt« 



5 \sffimJ&rct> 0 fix v > a . xu xa 1 0 1 

fcotitt 1 «1$»»&g|5 3 fcWTffifclX Oft 

-tMW-sassftfc u-ct>«ttrcs hmjtv>x3 ox 
-mtztix ^ h . j: ^ t»£«mis 3 #'aep s 

l s S2*Wte|8||W-*ks ^ajS?6 4>H^te»il 

srr . mil WT't j) & A»K»§i5fiK a fcntm 5 *>t 

RlflSflfift 1 6 ^e«Afc#ftt-|» k * 

at, a»w k mm k must* t a t^jiAttRi+sp 

ffiKA-CKIft, RM3K3 0 0«S3effi*(4fflaA' fc 

ifcfcTOSliioAEPSi^^iniWfcmv 
RStiSIBftfcoAIWWRl 6*sffiBAA^AEPS l#|6| 
teHi&l/CffifiBfc&ofcfc&fcfci. KM*3 0 0c7)S 

*fi«(iffiSA' pwrrtrc**«iis i*Wfe» 

2^[6l'\(0tlI»fctfV\ HWK*^^A««)11 6*« 

mmi6pms umumt&k. mm3 00^ 
h . t tz&mmm 1 6 a^ep s 2 umzm-tt t , e 

U3K3 0 0 *5Bfrf &S3bi4K*>lt*'l<dT*S^EPS 2 

[0032] ^ot*h»jo i a t, as izm-zk 
< , warni i ifim^tihwsmmm 3 t^tt* 

£t^-C#, «Cfc. *«iaj«6<0E(iLBj!)*jflV^&-C 
. 1 «0lU»fc#$r 3 Rlt* 3 0 0 00 

fc**cs s 0iW4Rit3fc3 0 0 zm. 

[0033] ^mmmiz&^x i>,%M5 frt><n%&\ 
®i$^kmzm%#z>wmm 1 nzmimm 

p c mmfe ztix^h. LcDtz^, wmm 

l!i^Sl,S2#rtfc|l|»Lfcfcl/C<>. 
A^^RIf^-fr&AWMWSIiffiKAfcOV^Ttt, *0f 

-cwAWEMfiffiwfuKi: . m<DmmxcoMmm& 
MUct&<nte%mx%&<, 

[0034] (m3mmm) ar. *wmmmm\ 

mi 0~H1 5t#«lL-Cl»»t*. m3»»Mi4ffi 
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mMkmm^im^msamti. mi on 

?. mi immmmmm&cDm^mm*^t, 
m 1 2 te^mmmmmmm i vtdmm 

SSIif<^Sa»<O¥ffi0**rf . Ell 3l±*^|ftMtf&|, 

mmm.<mummmitmt« hi 5«»fiw;: 

[00 3 5] «««f«§BJt. mtitX d 

mntzmmm i mn-tmrnm^mwim 
i§3t. mffimimu3XMmnx^mmtm i 

*3 o o Lmt^zm^x^mm i taw 

as 5 i: 1 1 wiatcfflaw-s * 5 1 * awj 7 * ^ 

5 5 wttttB&Hl 1 OAMKMSifiK 

AfcJ*- 5 «<'fc:BJX/C^& . ±IBL/l#g|ip a p{i«*8 
iHIStLTV^. ttft8{±. «WIJ«8a&WBfM8 

b srf±«i>tt«8 c t , mm.8 b £isBw-&iiifflS8 

s b mmmwmzti. mmzx tumm t ^ 
tit, 

[00 36] Hi 3&&t£ 3 tttteHMM$8IS30> 
7 5 y i^B 3 7 <0flt*S> 3 7a fcJifflgiK^ 1 9 6 

"j fj^sft i mkm&mft® 3 (z«m irate** 8 b 
n-cumtiz. wmmnt. xuxAiofc, ru 
xa 1 0 wfia 1 0 d tEasfifctSB^-.* 1 2 1 * 
&tt. mimm\mm^ tm^-xi 2f±, r^ip 

1 3 a frqr^&KiHS 1 3 £ fcO^r-X** Hi, 

-x#*i 4c?)iip 1 3 &mmtmwm*?'m 
ziitzmmmmw 15 1. mm 15 awry xa 
1 0 1 mmmm^nt^mmm 1 6 1 **rr* . & 
llli 6t<i^-Sift* t ^JMiJ*Sit'rv^. tux 

& LT 9 , fl!r> TflfflfBTIi, ffifffi 1 0 b . 10c 
t s TifiSrlsffl lOdt^to. tttt^HMWK 3 (ifc 
EPS 1 , S 2^te0»TOfcRW-MvO**. ««c 

3 & mid § ■£* t * tmii tc# v vjies 5 *> ^ 

3£<0AItt ft«*ftttc«ft3** Stt^S 7 #*t&ft 
T . IK«l^g7{«^W»g|!3coEf^tKB 

vyt—f 7 oh. xrvVyf*—? 7 otomiijjlffi 
&«>i§-ti.«3i«»7 1 m««7 Kwamiz 

mil>ht:WXM74 k , xf-/ 7 o fcA 
^WX*flaW*«iililB7 2 fc . IM«7 2 



a 9uxT'vrmm*'nh*tmmmm 3 t £*-t 

t . 7 6 tt^ftWWsK 7 ^ Xf* S . 
[ 0 0 3 7 ] 0 1 0 fcijstf-J: -5 fes ttf*8c7)±g|5t(i, 
Kai^ttA^I»M««aAP 8 0 fc , #*JMfi«ffi 

□8 1 iwtiitv^s. mzw.moaitf>T8 
2 s toav^x8 3 s ( u yisiWR) mm- 

S»8 4 . MSS2I3 7 x^fSttfe-h-T^S . II 1 

2 ± a te . mmmm 1 <oaj*«T* & 7 4 

fc{±Fqs«<ofeMi«»Si5 3 ^#im«3f£ fix 
vv&. Hi 2,H14fc^TJ:dt, »»SM3 

c7)ffH3 f ictt(aaKW>^afc UT<oe«^«>ey 3 1 

^m^ixX^h. ffiBSW>tfV3 ltSf»BH*ll<Offi 

sis 3 «i«ffl 3 f tcffitsw) tfc«JBtJR 9 am i i: * s 

dO<J;o««%lSr««MmSI53fce 

§M3ka«:, ««aeiwsa^3ioiiiii**pc*fcjiiii 
ii^pc#ja, -o* oiranM7 4<mm<?)~mmk^z 

l,S2miz®W)LtikLXi>. %M5»t><Vf££*. 

t$>&. ®mmimmmm*)mt>timmt 
w*»gP3 t*^fflsi!6 mk\m*-ivy3 2-c— 
frft^tiT^D. aateeftfia#» 3 4*iiii(rri. i:, 
m^mmLxmuznmth, m.\m*W3 

WLbLxwmth. mmmmm3mmmh°y3 
1 izwmwi 1 tfm.mtb$tifcmx\ 9 6 1 
x *) mm&m 1 mm^mmmmsunm 3 tax 9 # 
tt . 1 QOfflm 1 3 o^ap 1 s Mm 
wg3 3ifflm2tihb#i£. i&ffimncotmmi 3 

[0038] *»iMt&vvtti. «soeftfia*a»3 <o 

fiSttr 7 #EB§ ire 0 s xf » fy^ 

-^70, «aa«7 1 ojfetB»coiawai7 4*^^- 

esKK^Mwwi: 3 n . ^a^ftco/j^tt^f ij x% 
h. *teH 1 1 ttZTjkti. o teXT -x try^-* 7 0S 

ftKfSB 3 <Dikfj fcKB$ tLT V M> fcfe s TO»^i5 

3 «mffl 3 f cOiliOX^-X SrJS < WHstt WfeWfC 
* 9 , WlftS&ftRlSS 3 « Uffl 3 f (I tSrttofi* 1 

f^rcw 9 #tt £ ^o^x^-x s mmtffiim 3 

comm3 f fflltffi^S 3 £BBB1-^x^.-xSr«mi- 

i> <ofc*n-c* s . mizwMmmm 3 mm vtz t 

bXi). mM3 f fflcott^W3 3co®Mx^-xmU 

[0039] *ntt^jtc«^MJga&fflv^ , r-r 
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mz^AsT^wmmm® (v>mnm®) mm 
m 4 fc&x-tt . #y?8 2mm?z t , mms 

ftlXWW78 3te»4>*U 3EtW^7'8 3 , 

*-^7otnii(S^ ««aeft«j*»3^Epsi N 

StttfH3ftl*|l|»S-frS. ^K^OAIW^l^ 

■fks-a-o^i 5 *>tcwe*«8aeft 1 o^jruk i e 
t,zxm^ £ t s . AiM^bffiKmc t 
^j:a^ffaj»«ttii (Wi«f4ojg) t-rs. am 
ft«i*»*&A«i:*, ftnr9x*y#»&«»&u 
mmi i -c&s* 3*ifcRSH*3 o o coytmmm l < 

aT^^tutimm. &mmmi 6£imztix^& 

y~m*<nmzm^< t cot* & . 

[0040] ^-co^iE^^a-r 

m^mimmx\ tmmx-mmmm-oxa<. 

mm ( uymmm) mmttdt^m^tzmm^ 

ofrk&w&k&k. * , yr8 2coffi)jtJ;'9, «8 

0 a, W*7'8 3 > ffl&tf3 3*fiLX. <HOf3fi 

mw&m i omm 1 oisf-ng 1 3 tca-Ats . 

t&HflfciJWC, Alfa£^3*T*W5*»$>#*Jft 

g&ft 1 ica» . flria Lfcxws 0 « tew ltt 

8*M5 2 0 0 LfcESWfc 3 0 0 mWSM&m L<® 

mtnxh mmnoftmea 1 *tw$-&. 

y-mmmzm~3<t><DX'h&. i^xmm'mti 
xny-tmvML*, nm « tnm& « 1 tiz&~j^ 
x&mzmii-t i fc & , *£»jr it:m<or 
-wmm* ?~mWsCDmzm^xm%.-f& z. t &x 

[0041] k i ^T-*»ffiMtfc^T(i:. H2ftMft 
f^^^ffT-S teifcfc 9 , S& 1 fHBftfWc.* 9»tfe» l 

commi 3 ic«HcttAs*irv^4^-ttfl[ft-fr**n 

ft 1 <0iSfl& 1 3 . WLBiZliMgmm 



m&& 3 3 wmmzftiz&xztix v > * ^ms^i 
%^mmt , a*>feffiifi«3 3 

-ffi^tlMWt *W* 3 3 ^ttjv^rms'i. - 
k#*S. -ico^, ^-fnffi£££&vyl8ffSSfc.i;- 3 

mmuz^m%h . zcoti&mmiz&^xte. « 

^3 3{4M6&&#/h$£»fa-7* 1mm 
(f«5fl) fclT\ ffilitf 0. 1-0. 5mm) tiSKXH 
"5. #»«3 3086»fc5fet^AS^TV^^fiiffi[* 
***V«««EfcJ:-5T, ?&^$&«3 3fc)M&£tl 

14, ii»^l4«&«»l^fiMl 3^^-r 

[0042] *fcffi*&«3 3coaii@^/jN§ < IX^& 
t i A 1 ** fe-f , ttJ&'f 3 3 Off ««f rj> l> 

i4s m®mm®*g3 3 1 wism 1 

JgU ffi^W3 3|*IT'M»Jj±^k^eit-fc^^*) 

i. m*3 3£tsv&mim&. ^§33^^ 
r-«ijj> £ $tsmmtmm3 3 ma^xmsti 

*&£Ete*?V 3 3 IES3^ & >! i: ^' 

L>Kxa i? , «^3 3 (DMmwmmt cii 

^taA^^^-iitM^^t^v^Mtl^T, « 
VM,, L±IB J: d t«BJtt^*t I «ff«T« 

imp 3 3*»«tfts*iTv^«^tei4, *ftsat»«#a53 

#A£PS 1 , S 2*i*ifc|aHI)LTtttteBftl 1 imffflfc 

mmt& t # tti, 3 3 3 3 m k 1 

30?iAP 1 8kO«»^|^56^ s ffi^ff3 3 

cDttmmmm:*fo&i>mi,z. mmm^nm^^ 
$>\,\ z.co&km&miz&^xii, mio^-txd 

«^3 3«d*>|j^«)HfflcOi5^3 3 P i4, « 
M«M3<?)*'M (»tt74<04>'t«gl) (?) 

0 o fc^-?TKKn»«ttt:ffiBs^Tv^ o mmz 

(4, fl^3 3^d^««BSSftllI8<08l5^3 3p{4, ft 

«®i*«Sfgi53<o±»*ai. x a ffi^»«»^3 

S . ico J; a fc«9MP3 3 ^KB-tn«\ tt*&©3 3<0 
ff^WC&ofck LTi>. l^»«»ai3A^AEP 
SI, S2*|f0fclU»tfc^, ^<0|Bli)KMtT«^ 
«3 3««#3 3 P {43iftL«<!5r&. iOJtfe, f«£ 
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«3 303fcS3 3mk!»4Sl 3Com AU1 8 tcoim 

mfcambSMwm 1 1 < < & y , 3 3 ^ 
w 3 3 m t 1 3 cosea p 1 8 1 coimmcom 

[0043] (JH4HHM) OTs *»0J^4»tt^J 
£01 6, H17*#JHl/CWD«-*. ^4Htft«m 

1 »s^jk«*wfc(si3i«^«T-* y . m-vmm* 
m-thmmzim-m^n-th . 1 * 

ttttSft 1 <Ofti£cOIEffl0£St. 01 7{i**»Jt 

i <otti&nmm**t. wrnmi 1 
=mmco7° y xa i o fc s ^.ftBWcoTV xa 1 oo 
jssiod ts«§n^as^-x 1 2 k t m i 

6 fc& V £ COT U XA 1 0 (iHftX >J XAT"& h *\ 

pMffl* t> -?wax u xa s $x y 
^-x**i4fc, wM^xxm^titzmmi 

5 k s jSE* 1 5 « a *>X 'J XA 1 0 k R*ttgfc» JH § 

tL^^aajii 6 k *&t& . r-7wwf-**Hfc 

^^ffiSktS#tt)SKJSGt-&^l)ift^M» 1 

ftt&mifc 1 5 (ittftia^spk lt»iw& .017 
izffcfi. a t s Kiiis 7<?>aj*«rcftSB»«i7 a t 

ffiB$fe?&&9 0 *«&Lfc«flre. SS1S*>M9 1(7) 
tt*i>'9 1 m^eg^6ft9 0Oit^^9 0 f 

£ t tJ: o . \tmkmm9 o&m 1 #*>£9 1 t 

im&tbvy 9 2%t>L mmmmm 3 3 
a k /jNgii 3 b k . ttg&iwMttt 3 co/jNgsu 
3 b ^ea*wL3 xmmmt°y9 2£«#^-r 

imfotb Lfctlt SI 2 @£>Jl 9 9 <oat*^* 9 9 m £ 

mm^mmm 3 \±mmffit,z®mmm& 9 0 1 , u 

v ttlWiSK 7 (OgpESWi 7 4 fcJR 0 tf ft £>ftT V > 6 . 
<rott#JX1±, KK^S7<0»i*l7 436«|lIlWS fc. 

mmmsm3 i>mm&mi>xwmt*. wm 
mffi&3n*mB3 amm*iS9 3mmtix^ 

z<m*is 9 3 tw^rs . j: y xy xa 

co a ^x y xa l o icWiW* J -5 fcgtSSft*: 7 5 y 
^37 con* $; 3 7 a te» 2 Il^tfVP h 9 6 on * 
9 6mS:Jj|BtS-fr&. ZtHzi ygS2@J&J^h 9 6£ 
^EPMl*I&Ifc«fJl§^ m2H^Vl/h9 6c05feSa5 
9 6 ktW-X 1 2 £^EPM l^WfcfffEL, ISfi 
^-X 1 2 &7°y XA 1 OcOJ&ffl 1 0 d 7° 
'JXA 1 0 kimtr-z 1 2 k tHWfcS**. £^fc 



*14 . » 1 SS^VW h 9 5 i±T>J XA 1 0 

m3tzmmffi38%t&m 1 msfti: 

HJ&K/W b 9 6 (4Kfl^-X 1 2 * X 'J XA 1 
Ocofiffll 0 d{cB»LT*K^ri6fc:iffl»#{t&SI2H 

mt ixmmx-z t 1 ias^w h 9 

^ 2 HSjK/W b 9 6 (4 . iBttfi 7 4 cO+'t«k -iS.m 

mzf^xmmztit. 

[0044] ^mmmi>zt5^x t> s 1 (4W^s 
wmsp 3 icfidKRft s*ifc«n*cK y fttt ^^1. . bp 
roxAiommmmmmsM^Kx 
mfeztii. Hfcffia&feSftfcxyxAi ocomi 

0 diltlfi^-Xl 2<0^Bft 1 SAiffiHSflSfc 
«>. »f*l 5(cjj»S^TV^«SfflRl 6 coAMUx. 
m&&KAl>B&&m (^EPM1^T|6J) ^i5V>T-Jgffl 

if tia^s^is . ^<r>x 5 temtsm 1 mmm»m 

IS 3 fcfiHKfcft Lfc««tHI£-C % h ft*) , 1 

kaii tt«aeftfi8$»3<Digi!) c * wmm* 
wes*iTv^i. £<ofc*. *8aa&i**fcEpsi. s 

flw-*«ic*wc*s. ai^afewtffisffieasftii 

^•f-^xy XA 1 0 kMfiX-X 1 2 k{4SV^fc3'J*T- 

* y , 4Mtwr*& . m\tr-x 1 2 *»ist43sw 

ft; 1 5 k *--x#ft 1 4 k t,SV^ tSOftrc* 0 , ^ffi'Hf 

tim&xb~7Xi>. xyxAi o^-x**i4^ 

^9 9m*W«^JW3^*J>3 f frfciraS* 
W4\ 3 ^IBtttt 7 4 #^ffitfc®y 

Jf^jg^dk^T#, *fti«l8*6rUXAl o^a 
1 5 fc^KWl'-ri. £ k £«JT'£ , £ <0M.mz 
ts\^xi> ltiffl»«coisi±fcWiJT-* o,st, x y xa 

1 o^jsbb*i 5 mm ifz*)-fhzt mmx-z , ^ 
ti^mML^Hz^mx'hh . 

[0045] ( ^-coft ) ±12 Lfc^iSfiajfcfev >T s X 

<7)xyxAk-ri>£k i>T§&. ±iaL^mwfcfev> 

T , 1 (4. X'J XA 1 0 k s A«f»Ji 1 6 *tjS 

Msn»j!#:i 5&#-ri.a»Mi 3*ffM-r§fedff 

^--x 1 2 fcMW***, ^^ifcHfeT, xy XA 1 o 
fcg&itU KHWS^i^^&AIRSIiRl 6St,oj8 
HJ3#c 1 5 O^-CSMjaEtt 1 *ffiifct& £ k 4 . & 
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SV>{i. SKHflcl 5£«EitU rUXAl OcojgHl 0 
d t«fg6^c^««K 16«Ui ft£»$3§S) 1 
ttlxiH^X. **v*tt N isSl^l 3£*t&K 

»X-X 1 2 SrJUitU X U XA 1 OOfiB lOdtf 

*ifc&fGWRl 6HK£m(Cs X~SM^!S»4r?< 
&tf$*£*rrf&£kfctXCi>liK HlOfcfeWC 

» 1 C7)T**^3K^?^» 1 tAM -Iti 
fcRRfe-f . IMS* 1 Wi^^^lHM 1 KAIf 

I«t*7££#l>ei/j$<k UXf7 try*"*-* 7 

£ k t»T* & . ±taLfc$K1i!S« 

[0046] (#te) jjBLfci^&&os*BWS« 
s . 

urn*), wmmmmmz&mizm^imfr 

<y try X*- * s £ k 5rWfMk-ri»^fflX5 

•r&«rk^-c#s. ssteant/j^^wwtjsu, ttaft 

yX*-? k s Xt7 tfyX^-^[l]IMK£«j£t 
l»m«fl!k s 3S*Xryr«^/h§^XT77-ftk-r 
& W ? oxr ■/ Xffl8£XT ? ey^t-^ fc*f LX 
frdBWBBfc k £fmik-f-|>lSffiX?X* 

(#IB9(3) 4HWSI*fctt*«B)lfcfeV^, 111 

mcommmmmmmmwm < o . o o 7 2 am 

T\$R«'0. 0 07 2JK-0. 000 0288K) t 



(#IS3I4 ) iSBX^X^y^ltJ: OtfetESftStm 

0 s HISS ElSlfcft^3m^<0# 

OAltft t ffl*fWte«fc3 * & KWfSSfcWR ft tiX £ 

tmtz>m®mi>u.mk, mmmmxumti 
ws Ltzm urn u«Bm#(£a&cf v ^xmmfczwtt 

oAiw^fflMeD^-ffc^-^i.iwssA^ftfetiTfc 
ffinriBtass ti& x u xa k , m 2 0^ t ± 0 x u 
tmz^mwm^-tmfMm&tmmir-xt 

S £ k ^ittmk-rsiSfflX^X^ y»|^ ffl ^^| tS iij^ 

S. KSX-XO^coHfOffl. XUXA<0»<0#f!|fflt 
^tSik^-C^I.. 

(#12316 ) tflMlHflB9t5fc*JVvC, 

mtmzmfhtix&v), mmmzfttxAMK 

#ttl.ik S:»ak-ri»^MX5X^y4±n,|^ffl^^tf 
(#!fiJf 7 ) «#««4fcl±##IS3BttJV^. tttltt 

Wis ^na^AfcJ: o»^»««ist«mti^ia 

S§tl|,X U XA k . SSAfc ± 0 X U XAO a *> 

^x-x&tA'xy XAmtmigxh mmt-t 
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•Cs Ai«tH5im^ h-orv x&xh hLt mmt 

uzn Lxm&ftnzxMmm^n. ru x&v 

(#ia«9 ) %m%m&tdi&mimz&^x , mm 
uwu mmstk ix<v?~mmmmm&fcmm 

trass. 

(#ibhi o ) m^mttdmmm^a^x. m. 
mm. fflmmt tx^r-mmmmmttdm 
ftix^itMz, mmmttxcor-tmmm 
tutz mm Lx^^tmrnt timmryx^ y 

(ttfsiHi i ) mmmrdmmmzts^x. mm 
mm*. XTvvyy^-vttwmwMt. mmn 
mmmtifcmmmk . mmmmmzmm 

t,zmmft>tix^ic\k& mm k t&mmr? x* y 
mzmmmmm. m.<nmmzm\xfoh . 
mmi 2 ) &immzm^x. wmmm-th 
mmummmmmmmwmmmm^zK^mm 
^zm r> mt>tuas K> . ^mmmwmmumm 
kmzmmimt z. t mmk-tmmryx^ 
mitmmmmm. mm'\muz^mx%& . 

[0047] 

[ ^BflojM ] & mmr? x* y&mz m v •> 
tzmmmzz.m$, mmmKod^mA^co^A 
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[05 ] ®2MJjift5fcfeV^TKIW^fifttM« 

[06 ] xf-yfy/t-^w-f ^o^r^TfltBio 
[07] *«aaiK0ASKTOfciasf3<i"r^s^jn:«c 
[08 ] \mmmmmmmit^tM±mxfc$>. 

[010] Bij«»*0ijwsi,gaw^fflit0«E^^a 

^S<Jfc^-riE®0T''&l>„ 

[011] HSItt^fc«*SK<Ort«flB§«0«fca:*«^ 
WfcjR*¥fflH"CSbft. 

[012] |sliliWtffi&»Sft&fmLfe«E« 

[013] mmmmizmhim^mmnLtzm.cow. 

[014] mmmMizmim&mftifcwmcoim 
msmu<r>¥wmx°foi, 

[015] |s|||)ltMKffil»»^»&^tfe«®.(OlM 
»«^g|!<7)iEH0-C'*-g». 

[0i6] mzmcomtmimmm.mmm^m 
mum o tt^ttstcotraiggcog^iEMT* 
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ix o mrzwummmmcom^immmm^z ix 
mt§mmx'h&. 
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04i, itt«teeft. i ojiruxA, i2\mm^r- 
i6(MJB«ii. ish&ap, simmmmm. 
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